Abstract. The purpose of this study is to evaluate factors affecting farmers' willingness to pay (WTP) for sustainable water usage in terms of efficient irrigation training in the Harran Plain-Turkey and determine the coefficients, and affecting factors that contribute to it. The data used in this study come from a sample of 22,167 farmers in the Harran Plain, 675 of them were chosen via simple random sampling method and interviewed face to face by given questionnaires. Sampling was conducted in all water user associations' areas in 2014. The logistic regression and probit model were used for analysis. The results indicate that the average WTP was $170.6 and yearly amount was $3,781,690 for irrigation training in Harran plain. Farmers believe in the necessity of irrigation training for sustainable usage and accept for payment by 59% and WTP of the farmers' may further increase with good practices. Explanatory affecting factors, such as age, education level, land amount, ownership type, modern irrigation method and offered amount for training were significantly explained WTP and coefficients were determined. So, the probability of payment acceptance for irrigation training could be written for any farmers in Harran plain. This study is first of its type in GAP Region-Turkey.
Introduction
Water insufficiency is confronted with the problem in terms of quality and quantity based on many reasons such as mismanagement, unawareness, climate change and drought, growing population, urbanization, industrialization, agricultural irrigation and varying usage areas. The efforts for improving living standards of human beings are at the core of all problems related to ecology and environment. These actions also constitute the biggest threat of water resources. Water cannot be considered just as H 2 O (Malt, 1994) and need more care, conservation and protection for today and future demands from all related parties in an integrated way. A reliable, adequate and sustainable water usage has become necessity for all nations at least for food safety. In this respect, water management has been one of the most important issues for decision makers to take into considerations for today and future needs.
Southeastern Anatolian Project (GAP, in its Turkish acronym) is a multi-sectorial regional sustainable development projects that is mainly based on soil and water resources. GAP is the largest investment for regional development in the history of Turkey and fourth largest irrigation project in the world (Miyata and Fujii, 2007; Yurekli, 2015) . Sustainable development includes efficient multifunctional agriculture, using environment-friendly and saving technologies and attention to quality and a socially acceptable rural development, simultaneously and managed in harmony with the production and protection (Várallyay, 2010) . The scope of the GAP is to eliminate regional disparities among the other regions and increase living standards of regions people. Within the GAP's scope, there are 22 dams, 19 hydroelectric power plants and irrigation of 1.822 million hectares (ha) of agricultural land (GAP, 2012) . Harran Plain is the research field that has 150,000 ha of irrigation areas. Irrigation has begun first time in Harran plain within the scope of GAP at 1994. It is located at southeast part of Turkey at 375 meters of altitude that is the lowest altitude locations in the GAP. The average precipitation is between 300-365 mms and annual evaporation is 1,848 mms (State Meteorology Works, 2011).
The most water consumption in the world takes place in agricultural irrigation (Johansson et al., 2002) and consuming around 70% (Grafton and Hussey, 2011) . The agricultural irrigation in Turkey is 72.27% among water usage by sectors (Aydogdu et al., 2015a) . Water is the most important input in agriculture. Agricultural irrigations are important for sustainable farming and income for farmers who are aware that it is not possible to get a significant income from farming without irrigation. There is an increasing pressure on efficient use of water in irrigation. These pressures are based on the principles of efficiency and the use of modern saving techniques in irrigation. In this way, both water and land resources are taken into consideration for sustainability. Modern irrigation technology may cause increase in the production, while reducing the amount of water used. On the other hand the use of modern irrigation techniques are related to many factors such as age, education, number of households, experience, ability, knowledge, land size, income, and water fee. Modern irrigation has positive effects at reduction of payments to be made depending on the amount of used water and also to the problem of salinization which can occur in arid and semi-arid climate. There is a statistical significance between payment and used water amount to age, land amount, experience and education variables in Harran plain (Aydogdu et al., 2014a) .
It is essential to use efficient irrigation technologies such as pressurized systems for water and soil savings. There are drainage problems due to improper irrigation methods that is mainly furrow irrigation in Harran plain (Yenigun and Aydogdu, 2010) due to excessive water usage. The Imambakir water user association (WUA) is located in the lowest altitude of the Harran plain where groundwater level is high, intensive salinity is observed around Bozyazi and Tuzluca areas due to excessive irrigation and results to significant yield losses (Aydogdu et al., 2014b) and salt effected area is around 10% in the plain (Cullu et al., 2002) . Salinity is one of the major problem of the world that affects 20% of total irrigated areas (Ghassemi et al., 1995) , 23% of total cultivated land has been degraded by salinity (Tanji, 2002) and affecting an area of 800 million ha that is equal to 6% of the total land area globally (FAO, 2008) . Salinity affects plant growth and causing yield losses, and also adversely affects soil structure, fertility and soil life (Howari et al., 2002; Mohammed et al., 2008) . Salinity decreases cotton yield 29.6% in Harran Plain (Cullu, 2003) and has led to a 1,840,625 kg cotton yield losses in a year, the resulting income loss was $935,711 in 2009 in the Akcakale, within GAP-Harran Plain (Aydogdu et al., 2014c) . On the other hand, climate change and droughts have increased the importance of water and its usage by farmers. There are already water shortages in some parts of the plain mainly because of misusage and mismanagement. According to the results of the two studies, farmers have willing to pay 71.69% more than the existing price under certain conditions for irrigation water (Aydogdu, 2016) and 2.23 fold of current price in case of water shortages in Harran plain.
In order to save soil and water resources, training is necessary. If a suitable combination of crop pattern and irrigation methods can be supported through training programs for farmers, water efficiency, productivity and effectiveness can be increased significantly in the field (Aydogdu et al., 2015b ) and results to sustainable natural resources. In this study, it is intended to measure probability of acceptance and the impact of the selected parameters on irrigation training both, in terms of the, willingness to accept and WTP of farmers for sustainable soil and water resources.
Materials and methods
The main material of this research comes from a sample of 675 farmers among 22,167 in the Harran Plain who were chosen via a simple random sampling method. There are 22 WUAs in the plain. Sampling was conducted in irrigation season of 2014 and interviewed face to face by given questionnaires. Within this scope, all the WAUs were visited in the Harran Plain. To maximize the reliability of the results, villages that represent the every WUA were purposefully selected, and local interviewers were used.
A particular theoretical market was formed based on question that was asked for acceptance of given payment amount on a yearly basis, regarding irrigation training either from public or private sector for safe and sustainable water usage to farmers. The payment amount is randomly selected for each questionnaire, starting with 100 Turkish Liras (TL, 1$=2.19 TL and 1€=2.91 TL at surveyed time, Anonymous, 2014) , changing the rate of multiple of 50 TL, increasing to 1000 TL. The answer will be either yes or no to this question. Thus, acceptances of farmers and coefficients of effective factors by means of analysis are determined. Then, probability of payment acceptance could be written according to the obtained coefficients of variables for any farmers. Lastly, the regression analysis was applied to the scenarios in order to see the effects of improvements to be made on selected parameters in probit model. SPSS and limited dependent variables (LIMDEP) package programs were used in analysis. Logistic regression, Odds, Omnibus, Cox and Snell R Square, Nagelkerke R Square, Wald test, Hosmer-Lemeshow fit tests, probit model and regression analysis were conducted. Logistic regression uses maximum likelihood (ML) estimation in multiple regressions. The general form of the distribution is assumed. Starting values of the estimated parameters are used and the likelihood that the sample came from a population with those parameters is computed. The values of the estimated parameters are adjusted iteratively until the ML value for the estimated parameters is obtained. That is, ML approaches try to find estimates of parameters that make the data actually most likely observed. Odds ratios in logistic regression can be interpreted as the effect of a one unit of change in the predicted odds ratio with the other variables in the model held constant. An important property of odds ratios is that they are constant. It does not matter what values the other independent variables take on (O'Halloran, 2015). It is defined as division of the probability of an event to the probability of not being event.
A Wald test can be used in a great variety of different models including models for dichotomous variables and models for continuous variables (Harrel, 2001 There is not R-squared statistics in logistic regressions that is similar to the regression analysis. In SPSS, there are two modified R-squared values: one developed by Cox and Snell that never reaches 1 and the other developed by Nagelkerke. The correction increases the Cox and Snell version to make 1.0 a possible value for Rsquared by modified it by Nagelkerke. These values indicate the amount of variance explained by the model. The Hosmer-Lemeshow fit test is designed to correct and use when there are discontinuous and continuous predictors, at the same time and not recommend the use of this test when sampling size less than 400 (Hosmer and Lemeshow, 2000) . Sample size was 675 in this reserach. This test is performed by dividing the predicted probabilities into deciles and then computing a Pearson chisquare that compares the predicted to the observed frequencies. Lower values and insignificances indicate a good fit to the data and, therefore, good overall model fit.
These tests and analysis are explained more detailed at Maddala (1983) , Takeshi (1985) , Gujarati (1995; 2006 
Results and Discussion
Because of the region's patriarchal family structure, all survey respondents were male. The total amount of cultivated land, including second crop, was 10,294 ha in the surveyed area, and 52.1% of the farms are 10 ha or smaller. Of the producers, 64.7% farm only on their own land, and 35.3% own their farm land in addition to other rented lands and/or partnerships. 81.6% of lands are located in the gravity irrigation, and 18.4% are located in the pumping irrigation area. Cotton was the main crop by 51.9%, followed wheat by 30.4%, corn by 11.3% and other crops by 6.4%. The average income from agricultural activities was calculated as 32,925 TL/year and 2,159 TL/ha. The descriptive statistics of the model is given in Table 1 . Of the farmers who accept to pay (coded as WTPANS) for irrigation training was 59%, means 398 and who don't accept to pay was 41%, means 277. The classification table based on step 0 is given in Table 2 . According to first classification table all the respondents were classified in yes and percentage of verification in this case was 59%. The statistics of the variables are located in the initial model, step 0, and is given in Table 3 . According to significance level in table 3, p<%5, all of the independent variables are making meaningful contribution. The Omnibus tests of model coefficients are given Table 4 . Chi-square test showed that it's statistically significant, p<%5. This significance shows that existing of a relationship between dependent variable that is acceptance of payment for irrigation training, and combination of independent variables. The model summary is given in The test was assessed the compliance of the logistic regression model as a whole and result indicated that it was insignificant (p> 0.05) means that existing of an adequate level of model-data fit. The classification table that was obtained from logistic regression result is given in Table 7 . The percentage of verification was increased from 58% to 76.6% that indicates that variables make meaningful contribution to the model. Initially more variables were used in model, given in descriptive statistics, and significant ones were selected in terms of contribution to the model after the first trial and run again. The most appropriate multivariable that are age, education, number of nonagricultural workmanship in farmers family, land, ownership, income, modern irrigation users and WTP were selected in logistic regression model as variables and second run result of model is given in Table 8 .
One unit effects on numeric variables, such as age, land, nonagricultural workmanship, income and WTP were measured. Categorical, nominal, variables such as education levels, ownership and modern irrigation usage, were compared with the reference variable in order to observe the differences between them. In education level, university graduated selected as reference, education one indicates literacy, education two indicates primary school, education three indicates secondary school, education four indicates high school graduated farmers. In ownership level, few selected as reference means that farmer has either two of them, privately own land, share holder and renter in farming. Significant variables in the model results will be interpreted. Age is an important factor on human behaviors and perceptions. Age increases payment acceptance of the farmers. A unit increases in age has an effect on acceptance of payment by 2.3% in a positive way. There is a relationship between attitudes to water management and age of farmers according to a survey conducted in Harran Plain (Aydogdu et al., 2015a) . Education has an effect on payment acceptance (p<5%). Literate farmers have 85.3%, primary school graduated farmers have 78%, secondary school farmers have 51.6% and high school graduated farmers have 75.4% less acceptance as compared to university graduated farmers. The results are statistically significant and meaningful. When education level is increasing, concerns about sustainable water usage thus payment acceptance is increasing, too. The vice versa is true, too. According to the studies that were conducted in Harran plain are also showed that there is a significant relationship between education levels and WTP of the farmers and attitudes to water management (Aydogdu, 2016; Aydogdu et al., 2016; Aydogdu et al., 2015a) . People who are educated, they are more prone to learning and innovation (Değirmenci et al., 2012) and more sensitive about natural resources. Land amount has positive effect on payment acceptance (p<5%). A unit increases in land amount increases the acceptance of payment by 1%. The ownership type has an effect on payment acceptance. Land amount and status of ownership have effect on attitudes of the farmers in Harran plain (Aydogdu et al., 2015a is no guarantee for rental to next year. So, renters have less payment acceptance, this is an expected result. In this regard there is a correlation between rental period and acceptance. It was stated by farmers that in case of long-term rent agreements, acceptance for payment will increase. Modern irrigation users have less payment amount as compared to furrow irrigation users by 49.1% and it is statistically significant (p<5%). These farmers are already using water saving technologies and have some skills about it. The WTP has negative effect on payment acceptance (p<5%), this is expected result too. Farmers are considered more payment as a welfare loss. A research conducted by Aydogdu (2016) is also proved that there was statistical significance between irrigation type and WTP in Harran plain. There was not significant relationship between the number of nonagricultural workmanship in farmers' family and income to payment acceptance, but there was proximity. The result of nonagricultural workmanship in farmers' family might be acceptable, because these people are already source of income for their family by working nonagricultural sectors. But the result based on income was unexpected. Income is the main factor of being ability to pay. The probability of payment acceptance for water saving irrigation training for sustainable farming can be written according to the coefficients of variables at table 8 for any farmers. For example: the payment acceptance probability of logistic regression equation of a high school graduated farmer who has privately own land and already using modern irrigation system can be written as follows:
Ln In order to see the effects on variables in case of positive improvements on some selected variables such as age, land and offered WTP amount; a scenario model is applied to probit by regression. Randomly five different proportions of 10%, 25%, 50%, 75% and 100% improvements were made and the effects on the acceptance for payment were observed. Age of farmers was increased in the first scenario and their impacts were observed in Table 9 . The positive correlation between age of farmers and acceptance was observed. The WTP increases with increasing age of farmers. The graph of the changes that occur with age is likely to take place in Figure 1 .
Figure 1. The changes that occur due to age is likely to take place
Responsibilities of older aged farmers are increasing. In order to fulfill the growing responsibilities it is needed more revenue. The main source of income for farmers is agriculture. Therefore, the farmer wants to get sustainable income from agriculture and look favorably at training to improve productivity of resources. Land of farmers was increased in the second scenario and their impacts were observed in Table 10 . A positive correlation between land amount of farmers and acceptance was observed. WTP is increasing with increasing land amount of farmers. The graph of the changes that occur due to land amount increasing is likely to take place in Figure 2 .
Figure 2. The changes that occur due to land is likely to take place
Depending on the increase in the amount of land, it will increase revenues to be derived from irrigated agriculture. When irrigation efficiency is achieved by training, both it will increase the revenues obtained from unit area and reduce the amount of water used. Both results will make positive contribution to farmers' welfare by means of additional income from land and reduce payment amount of water fee. The offered amount was increased in the third scenario and their impacts on WTP were observed in Table 11 . A negative correlation between increased offered amount and acceptance of the farmers were observed. The acceptance decreases with increasing offered amount for training. The graph of the changes that occur due to increased offered amount in WTP is likely to take place in Figure 3 . When the offered training fee is increasing, WTP is declining. Increased fee means to pay more for training, which will affect negatively the welfare of the farmers. The farmers do not want to pay more than their stated amount. More payment has negative effect on the farmers' budget. This is an expected result. Another research also concluded that increased price for payment, results to decrease in WTP of the farmers in Harran plain (Aydogdu, 2016) .
Conclusions
The soil and water resources are not unlimited resources. The reduction and deterioration has begun in terms of the quality and quantity in natural resources. They need protection and conservation for sustainable environment. Sustainability of natural resources can be achieved with awareness, training and education. Agricultural extension and training activities have been implemented by the State in the form of public extensions in Turkey and still has major role in these services. Private sector has been involved to these services in recent times with a limited areas and staffs in Turkey. There is a trend to privatization of public services because of many reasons such as
